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Ever wondered why yawning is contagious? What about why some golfers, even the professionals, are dogged by the yips? Why do we not overtly feel the clothes that we are wearing on our bodies as we move around through everyday life? Why do drivers wince with pain when they scrape their cars against a brick wall?
These types of fascinating questions form grist for the mill in a new book written for the lay reader from Sandra Blakeslee and Matthew Blakeslee, entitled, ''The Body has a Mind of its Own.'' The answers to these questions lie in how we view our own bodies relative to things in our environment. Clothing, sporting tools, and cars become extensions of ourselves because of these brain mappings, which are dynamic and potentially alterable. The authors have very skillfully managed to integrate many seemingly disparate but hot topics in cognitive neuroscience together into a volume that is dedicated to understanding how our brains allow our bodies to make sense of, and interact with, the external surroundings and indeed other people. This book is a must-read for the neuroscientist also-there is currently nothing out there that manages to integrate the existing literature so well. (The neuroscientist reader should be forewarned that since this book is targeted to the general population, references to scientific work are absent in the main text, and at times this might cause some minor frustration.) The chatty and colloquial style of the book allows scientific findings (demystified and explained in plain and simple English) to be intermingled with anecdotes and interesting stories that focus on selected scientists who have been involved in the work being discussed. Some neuroscientists who read this book might be disappointed that only a few individual scientists are featured prominently, when clearly there were many individuals not mentioned who have made contributions and advancements to the fields of neuroscience that are featured in the volume (something that the authors try and deal with the Acknowledgments section). Overall, this book makes for great bedtime reading for both lay readers and neuroscientists.
Brain maps are the prime focus of the work-many different types of mappings are explored and their functions are gradually woven together in an embodied cognition framework. The story begins with a basic description of the body's sensory receptors and how information is channeled up to the brain's sensory systems. The mappings in the human brain with respect to sensorimotor systems are emphasized, with the idea of a ''body mandala'' being used as a conceptual framework. On many occasions scientific findings are integrated with cultural knowledge, beliefs, and folk psychology. This is important for stimulating thinking in different, new directions-something that the regular neuroscience literature may not be able to accomplish as easily. The concept of the homunculus as shown by Wilder Penfield's pioneering studies in epilepsy surgery patients introduces the idea of body maps, and the idea that there is no ''little man'' in the brain controlling and overseeing all is emphasized. To emphasize the point that creatures evolve sensory systems uniquely suited to their environments and needs, a nicely done comparison is made between somatosensory cortical mappings in a variety of mammals, including such exotic creatures as a star-nose mole.
After developing the idea of mappings in the brain derived from the external sensory information coming in to the body, the authors also deal with our system of balance and sensations that are derived from inside our bodies, e.g., proprioception, gustatory sensations, and pain. The notion of ''body schemas'' (our body's inner felt sense) is introduced, as well as the idea of ''body image.'' Some fascinating and infrequently occurring disorders of proprioception as well as those of body image (e.g., anorexia) are discussed and demonstrate clearly how important these concepts are for normal functioning. That there are clear cultural differences in how we perceive our body schemas and body images are advanced next, with some fascinating examples from a number of different cultures. These examples are important, as they underscore how crucial the context of one's upbringing is to the conceptualization of self. Again, these ideas cannot surface as easily in the regular neuroscientific literature. The notion of where our bodies end is stretched as our abilities with tools, sporting equipment, etc. are discussed; usage of objects often creates the sensation that the object is an extension of one's body (remember how you could sense the texture and firmness of the ground when you were on crutches for your broken leg?). These examples are important for neurorehabilitation and lay down some challenges for this emerging field of neuroscience.
What follows next is an interesting discussion on what changes occur in the brain, in terms of activation, when one first learns a skill, then becomes facile with it. If the skill is pursued until virtuosity is achieved, then once more substantial changes occur in the brain. This would apply to the brains of elite athletes and musicians and makes for an interesting discussion of neuroplasticity. The neuroplasticity issue is pursued further in the context of individuals with amputated or malformed limbs and prosthetic devices, and the case of the elite athlete Aimee Mullins is a fascinating case in point. Mullins has achieved status as an athlete, model, actress, and the President of the Women's Sports Foundation. As such, she cuts a dashing figure when depicted in full stride wearing her trademark sickle-shaped carbon-graphite springed ''cheetah'' legs. But neuroplasticity has a dark side: phantom and illusory limb sensations, a phenomenon of a distorted body map, can be vexing and debilitating. Promising new exploratory research in these areas that aims at ridding the sufferer of these mental phantoms is highlighted. Similarly, the problem of hemispatial neglect is also examined from the altered body map perspective. Again, the text of the book should stimulate neuroscientists to potentially design some new experiments to explore this area further.
The idea of blending information from the sensescalled synesthesia in its most concentrated form-is also explored. This particular section, while interesting, is less stimulating reading, largely due to the many articles on this topic in the popular press recently. Illusory presences and out-of-body experiences are described next and illustrated with colorful examples from patients who experience focal seizures whose stereotypic manifestations include these kinds of experiences. These phenomena are reconciled in terms of an altered body map framework. This is a new area of neuroscience, and the design of appropriate experiments is challenging; however, a close reading of this chapter again stimulates thinking in potentially new directions.
This body map work is not unique to humans; it extends to our primate cousins also. Yet we live in times when primate researchers have been challenged by certain groups within the general population about the necessity of their work, and its relevance to the human condition. Interestingly, the authors have chosen to include work involving invasive neurophysiological studies in primates, sometimes with a strong emphasis. As such, they have underscored the consistency and generalizability of the research findings. Humans need to be considered in their primate context. The similarities are sometimes uncomfortably striking, and this is what this book manages to accomplish. Hopefully it will spur the lay reader to contemplate these issues with a lot more depth.
Mirror neurons are given a prominent focus and are something that the general reader can relate to easily, given the emphasis that the media has recently given this subject. However, the perspective that is taken seems to be that mirror neurons seem to ''mirror'' not only every movement, but also every emotion observed by the individual. Clearly, these neurons are crucial for our ability to make sense of the actions of others, as these can be related to our own motor actions. However, this exuberance in interpretation might be slightly premature at this juncture, as there are currently a number of very large knowledge gaps in this area.
This book advances the cause of neuroscience across a couple of fronts: first, among the general population, and neuroscientists themselves. First, for the general population, it gives a riveting but commonsensical explanation (grounded in neuroscience) for many behavioral phenomena traditionally associated with dualism (separation of mind from brain/body) or the supernatural (e.g., out-ofbody experiences and religious beliefs). The idea that many of our sensory experiences, and indeed inner mental life, are attributable to neural activity within distributed brain systems, while not a new idea in neuroscience, still remains somewhat poorly understood in the general population. For example, in our 21 st century high-tech world, our media still report cases where individuals with neuropsychiatric disorders have caused fatal harm to themselves or others when medication has been withdrawn for nonmedical reasons. Some recent cases in point include seizure disorders where the sufferer is thought to be possessed by an evil spirit, or cases of schizophrenia where the religious beliefs of the family override medical advice. On the second front for advancing neuroscience, the book provides a good synthesis of many current, hot topics in the literature. In this regard, it is essential reading for neuroscience trainees; plain and simple English explanations of the science are sometimes a challenge for budding scientists, and this book is a great example of how this can be done well. In the volume, since a lot of scientific work is placed in the context of the discovering scientists' personal lives, it clearly shows that being a scientist is a 24/7 activity that persists for 365 days a year. Ideas for experiments are just as likely to emerge during vacations or leisure activities as they are in interacting with a neuropsychology patient or during an experiment in a cognitive neuroscience or psychophysics lab with a human or an animal subject.
It is worth mentioning the wonderful familial context in which this book was created. Coauthors Sandra and Matthew are mother and son, but the Blakeslee name and its association with science writing is well known and spans four generations. Sandra's grandfather and also father were science writers/editors who worked for the Associated Press. So telling a good (science) story clearly lies in the blood (and genes, as a neuroscientist would say)! On a final note, this book simply makes for great reading and underscores how much fun science can be-something that is important in a time when interest in careers in science has tended to wane, and perhaps something that senior scientists might have forgotten about in their perpetual search for grant funding and grinding out publications in the tenure track! Aina Puce 1, * 
